* The Chorioallantoic Membrane Assay for Biomaterial Testing in Tissue Engineering: A Short-Term In Vivo Preclinical Model.
The fields of regenerative medicine and tissue engineering offer significant promise to address the urgent unmet need for therapeutic strategies in a number of debilitating conditions, diseases, and tissue needs of an aging population. Critically, the safety and efficacy of these pioneering strategies need to be assessed before clinical application, often necessitating animal research as a prerequisite. The growing number of newly developed potential treatments, together with the ethical concerns involved in the application of in vivo studies, requires the implementation of alternative models to facilitate such screening of new treatments. The present review examines the current in vitro and in vivo models of preclinical research with particular emphasis on the chorioallantoic membrane (CAM) assay as a minimally invasive, short-term in vivo alternative. Traditionally used as an angiogenic assay, the CAM of the developing chick embryo provides a noninnervated rapidly growing vascular bed, which can serve as a surrogate blood supply for organ culture, and hence a platform for biomaterial testing. This review offers an overview of the CAM assay and its applications in biomedicine as an in vivo model for organ culture and angiogenesis. Moreover, the application of imaging techniques (magnetic resonance imaging, microcomputed tomography, fluorescence labeling for tracking) will be discussed for the evaluation of biomaterials cultured on the CAM. Finally, an overview of the CAM assay methodology will be provided to facilitate the adoption of this technique across laboratories and the regenerative medicine community, and thus aid the reduction, replacement, and refinement of animal experiments in research.